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we are dealing is at every instant at uniform temperature T throughout, and that the transformations which it undergoes are all reversible. As before, the facilities for conversion of energy into work are assumed to be limited by the presence of a surrounding medium M0 of temperature TO.
Under these circumstances the change of available energy in the system itself in any non-cyclic transformation from state A to state J5 has been shown (§ 73) to be
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The total change of energy is  UB— UA*
Hence the quantity of non-available energy gained by the system in transformation is equal to                                         \
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that is to TO times the increase of entropy (Definition I).
We thus obtain the second definition of entropy of § 71, according to which the increase of entropy is found by dividing by To the increase of unavailable energy estimated with reference to an auxiliary medium of temperature TQ.
78. Entropy in non-reversible transformations. The extension of the first definition of entropy to irreversible transformations is a subject of considerable difficulty, which has led to many controversial discussions. There is not the same difficulty with the second definition, nevertheless it is only possible to arrive at a clear understanding of entropy by examining the various possible methods of treatment which present themselves, and by a minute consideration of the simpler irreversible phenomena.
We start by laying down the following
Fundamental Condition. The entropy of a system shall le defined in such a way that Us value at any instant depends only on the physical state of the system at that instant, and not on .the previous history of the system.
If this assumption were not made the theory of thermodynamics would involve the consideration of changes of entropy of a purely arbitrary character corresponding to no real physical phenomena.
If, for example, a given mass of gas undergoes any series of transformations, reversible or irreversible, and is finally brought back to its original volume and temperature? the condition we lay downues of -^ contributed by thee system relative to an xiliary medium of unit temperature.(See Chapter X.)
